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It was indicated i n  recent  works by A.E.Salomonovich, A,  D. 

Kuz'min [l] and Mayer & a l .  [2], t h a t  r ad io  obsexyations of Venus 

i n  the  10 cm wavelength gave high tempeya&Ye,s f o r  the emitt ing re- ' 

gions. T h e  assumption t h a t  the  obtained high temperatures are rela-  

t e d  t o  the upFer l aye r s  of Venusian atmosphere can only be susbtan- 

t i a t e d  by t h e  presence a t  Venus of a powerful nighttime ionosphere. 

Johnes [3]'considers a s  a possible  agent c rea t ing  such a ionosphere 

. .  
9 .  

, 

t h e  proton f luxes ,  which may be s n f f i c i s i i t l y  powerful i n  the  Venusian 

ataosphere, provided i t s  ma,netic f i e l d  i s  about 1/30-th of t he  geo- 

magnetic f i e l d .  

The inves t iga t ion  of t he  poss ib i l i t y  of exis tence i n  pr in-  i 

c i p l e  of high e l e w t r a t i o n s  i n  t h e  night atmosphere of 

Venus, o f f e r s  i n t e r e s t .  A model of Venus ionosphere was constructed 



2. 

i n  reference [4] on t h e  bas i s  of examination of ion iza t ion  and recom- 

binat ion processes s i m i l a r  t o  those taking place i n  the  t e r r e s t r i a l  

atmosphere. This i s  done on the  assumption t h a t  the  atmosphere of Venus 

cons is t s  of C02 a t  a l l  heights. Thus, molecular CO; and CO' ions e x i s t  

in the  Venusian atmosphere t o  very great  heights,  and t h e  e f fec t ive  

recombination coef f ic ien t  of electrons,  conditioned by these  ions'  d i s -  

sociat ive recombination processes, i s  s u f f i c i e n t l y  high. The indicated 

{discussions l e d  t o  

' IO6 electron/cm3sec [43. However, the ionosphere formation should be 

diurnal  e lectron concentrations of the  order of 

examined unuer conditions when t h e  recombination coef f ic ien ts  of the 

processes, and consequently t h e  e f f e c t i v e  recombination coef f ic ien t  

a r e  s u f f i c i e n t l y  low. Such s i tua t ion  may take place i n  the case, when 

beginning with cer ta in  a l t i tudes ,  t h e  atmosphere of Venus c o n s i s t s  

only of n e u t r a l  and atomic ions  because of  dissociation. The recombina- 

t i o n  coef f ic ien t  i s  very low f o r  the  l a t t e r  ( r a d i a t i v e  recombination) 

and cons t i tu tes  cm3 sec-l [SI. The second p o s s i b i l i t y  r e s i d e s  i n  

t h a t  t h e  transformation react ion of atomic 0' ions  i n t o  molecular ions 

by way of charge exchange with C02 molecules may not be as e f f e c t i v e  

i n  comparison with the  t e r r e s t r i a l  ionosphere as it has been admitted 

i n  CL1. If t h i s  react ion i s  of l i t t l e  effect iveness ,  tlie atomic oxygen 

ions w i l l  a lso disappear by way of rad ia t ive  recombination. 

The e f fec t ive  recombination coeff ic ient  6cl i n  the Venusian 

ionosphere w i l l  have i n  both examined cases an order of 10-12cm3sec-1. 
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3.  

It must be noted t h a t  precisely t h i s  value of 0 c 1  was admitted i n  the  

above re fer red- to  Johnes computations. For t h a t  (XI value the  magnitude 

of t h e  i n t e g r a l  j n s  dz, estimated on t h e  bas i s  of  radio da ta  i s  of 

3 lo2' t o  3 

bina t ions in  the  Venusian atmosphere column equal t o  

recomb/cm sec. ThuB; f o r  t he  a d m i t t e d  e f f ec t ive  recombination coeffi-  

1025cm-5 [l, 21. It leads t o  t h e  t o t a l  amount of recom- 

3 - 10l2 

2 

c ien t  t he  question of whether rad io  observation data  may be r e l a t ed  t o '  ' 

t he  Venusian ionosphere amounts t o  the examination of t he  p o s s i b i l i t y  

of e x s e n c e  i n  the night atmosphere of Venus of a ionizing agent, capable 

of balancing the  indicated high number of recombinations. 

Let u s  r e tu rn  t o  the Ear th ' s  night  ionosphere. It was shown i n  

reference [ 6 ]  t h a t  t he  existence of night ion iza t ion  a t  the l e v e l  of 

t he  F-layer, j u s t  a s  t h a t  of t he  ionosphere during the  polar  night,  

cannot be explained without assuming the presence of an ionizing agent 

i n  t h e  atmosphere, t h a t  would be d i s t inc to f  solar r ad ia t ion  and ac t ive  

i n  nighttime. According t o  computations brought out  i n  t h a t  work, s o f t  

e l ec t ron  f luxes  a re  responsible f o r  the ion iza t ion  i n  nighttime a t  the  

F-layer heights.  The number of recombinations i n  the  night ionosphere 

column obtained i n  t h a t  work was 'equal t o  2 - 10 recomb/cm sec. 11 

However, when computing this ?xzgiiitucie, diurnal  values of e l ec t ron  recom- 

b ina t ion  coe f f i c i en t  XI ,  taken according t o  [7], were u t i l i z e d .  Inasmuch 

as  the  value of t h e  l a t t e r  increases  i n  nighttime [8] a t  t h e  expense of 

the experimentally detected increase i n  the share of molecular ions,  

t h i s  es t imate  must be revised. The computationscarried out  with the  
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accounting of t h e  n ight t ine  increase of t he  e f f ec t ive  recombination 

coe f f i c i en t ,  give 10l1 - lox2 recomb/cm sec  f o r  the  number of recom- 

b ina t ions  i n  the  t e r r e s t r i a l  atmosphere. Because of the  uncertainty i n  

2 

t he  knowledge of the coe f f i c i en t  of d i s soc ia t ive  recombination reac t ions  

determining a', two poss ib le  values of it a r e  brought out i n  [SI. 

Thus, on the  b a s i s  of comparison with the number of recombina- 

2 

r 

t i ons  i n  the  night ionosphere of the Earth, t h e  value J&lne dz, ind is -  

pensable f o r  the i n t e r p r e t a t i o n  of radio observations, does not appear 

t o  be absolutely impossible i f  one assumes tha t  the  same ionizing agent 

a c t s  i n  t h e  Venus a s  i n  t h e  Ea r th ' s  night atmosphere. I n  order t o  ex- 

p l a in  a ce r t a in  discrepancy i n  the indicated value o f  

ned f o r  the Earth and necessary f o r  Venus, one must assume t h a t  the  flux 

of t h a t  agent i s  severa l  times grea te r  i n  the Venusian than i n  t h e  Ea r th ' s  

atmosphere. Such assumpticjn is  m i t e  acceptable,  f o r  e l ec t ron  fluxes 

may s t rongly  depend f o r  exa;nple on t h e  value of the p lane t  s magnetic 

f i e l d  . 

@ ne dz, obtai-  I '  

It follows from the above-said t h a t  t h e  assumption of t h e  pre- ~ 

I 

sence i n  the night  atmosphere of Venus of high e lec t ron  concentrations,  

necessary t o  explain t h e  rad io  observation dat.a, i s  not absolutely 

unacceptable and may, under spec i f i c  conditions,  be q i j t e  fccc$ed. 

Translated by ANDRE L. BRICHANT 

f o r  the 

NATIOIiAL AERONAUTICS AND S P A C E  A D M I N I S ' O N  
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